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(57)Abstract: 

PURPOSE: To diminish the defects in circuit device due to the stress 
concentration by improving the arrangement of conventional bump 
electrodes in relation to the title supporting substrate of semiconductor 
elements connected by the bump electrodes between circuit substrates 
and semiconductor elements when the semiconductor elements are flip 
chip-packaged. 

CONSTITUTION: Electrode terminals 21 are arranged on the positions 
opposite to the electrode terminals arranged along the outer peripheries 
of semiconductor elements on the surface of a supporting substrate 14. 
The other element terminals 22 in continuity to the electrode terminals 
21 on the surface are arranged on the rear surface of the supporting 
substrate 14 taking chessboard cross shape. These electrode terminals 
21 , 22 are connected to the semiconductor elements and circuit 
substrates by bump electrodes. Through these procedures, the stress 
imposed by the difference in the thermal expansion coefficients of the 
semiconductor elements and the circuit substrates can be dispersed in 
the bump electrodes arranged taking chessboard cross shape. _ _ 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is arranged between the circuit board and the semiconductor device in which the electrode 
terminal was prepared along with the periphery section. In a front face, the electrode terminal of said 
semiconductor device, and the 1st electrode terminal connected through a projection electrode to the 
electrode terminal of said semiconductor device, and the location which counters It is the substrate 
which has the electrode terminal which flowed with said 1st electrode terminal in the rear face, and was 
prepared in said circuit board through other projection electrodes, and the 2nd electrode terminal 
connected. The support substrate of the semiconductor device characterized by having arranged said 
2nd electrode terminal also in the location inside said 1st electrode terminal so that one of the 2nd 
electrode terminal arranged at the rear face of said substrate at least may not counter with said 1st 
electrode terminal. 

[Claim 2] The support substrate of the semiconductor device according to claim 1 characterized by 
forming the 1st electrode terminal and 2nd electrode terminal in a respectively different conductor layer. 
[Claim 3] The support substrate of the semiconductor device according to claim 1 characterized by 
forming in the longitudinal direction of said base material in succession with the electrode for a trial 
connected to the 1st electrode terminal on the base material of the shape of a tape which has flexibility. 
[Claim 4] The 1st electrode terminal is arranged in said electrode terminal of the semiconductor device 
by which the electrode terminal was prepared in the front face along with the periphery section, and the 
location which counters. As said 1st electrode terminal and the 2nd flowing electrode terminal arranged 
in the rear face and not countered in one of said the 2nd electrode terminal with said 1st electrode 
terminal at least The support substrate which has arranged said 2nd electrode terminal also in the 
location inside said 1st electrode terminal It is made to intervene between a semiconductor device, said 
2nd electrode terminal, and the circuit board that prepared the electrode terminal in the location which 
counters. Between said 1st electrode terminal and electrode terminals of said semiconductor device, 
The circuit apparatus which used the support substrate of the semiconductor device characterized by 
coming to connect between said 2nd electrode terminal and electrode terminals of the circuit board 
through a projection electrode, respectively. 

[Claim 5] The 1st electrode terminal is arranged in said electrode terminal of the semiconductor device 
by which the electrode terminal was prepared in the front face along with the periphery section, and the 
location which counters. As said 1st electrode terminal and the 2nd flowing electrode terminal arranged 
in the rear face and not countered in one of said the 2nd electrode terminal with said 1st electrode 
terminal at least While making the support substrate which has arranged said 2nd electrode terminal also 
in the location inside said 1st electrode terminal intervene between the circuit boards which prepared 
the semiconductor device and the electrode terminal The 2nd electrode terminal of a support substrate 
or the electrode terminal of said circuit board, and 2nd at least one or more support substrates that 
prepared the electrode terminal in the location which counters are made to intervene between said 
circuit boards and said support substrates. The circuit apparatus which used the support substrate of 
the semiconductor device characterized by coming to connect between the electrode terminals which 
counter, respectively through a projection electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention distributes the stress produced according to the difference of the 
coefficient of thermal expansion of the semiconductor device and substrate which were mounted by the 
flip chip method, and relates to the circuit apparatus which used the support substrate of the 
semiconductor device for raising dependability, and it. 
[0002] 

[Description of the Prior Art] In recent years, development of the device using many semiconductor 
devices is promoted. In order to set to the semi-conductor mounting approach, to miniaturize a device 
more and to have advanced features, examination of the higher-density mounting approach is performed 
and it is shifting to the QFP mold which is a surface mounting mold from the DIL mold package which is 
the conventional inserting type at the WAYA bonding method and flip chip (it abbreviates to FC method 
below) which do not carry out the resin mold, of the semiconductor device further and which are a bare 
chip mounting method. 

[0003] The conventional FC method is explained using drawing 8 below. In drawing, as for the electrode 
terminal (it is called a pad below) with which 1 1 was formed in the semiconductor device (it is called a 
chip below), and 12 was formed on the chip, and 13, a projection electrode (it is called a bump below) 
and 15 are the circuit boards, and 16 is the pad formed on the circuit board 15. Such a FC method has 
an occupancy area equivalent to the size of a chip 1 1 to the circuit board 1 5 of a chip 1 1 , and can 
obtain a very high-density device. Moreover, the wire length between a chip 1 1 and the circuit board 15 
becomes extremely short compared with other mounting methods, and degradation of a RF property and 
the delay of a signal by the eddy current are also improved. 

[0004] However, with the above-mentioned configuration, since the coefficient of thermal expansion of 
the circuit board 15 is large compared with a chip 1 1, it is easy to fracture a bump 13 with the stress 
produced in the thermo-cycle trial from a pad 12 and the circuit board 15. this — stress — receiving — 
dependability — raising — a sake — a bump — height — high — carrying out — if — a thermo cycle - 

— a sex — improving — ** — saying — a report — it is — although — a bump — an ingredient — 
****** — solder — having used — a case — a bump — 13 — high — carrying out — a sake — **** 

— a pad — 12 — size — large — it must carry out — a result — a chip — 11 — the very thing — 
large — it must carry out — high density assembly — from — having been widely different — mounting 

— a gestalt — becoming . 

[0005] Then, the support substrate 14 made of resin is made to intervene between a chip 1 1 and the 
circuit board 15, as shown in drawing 9 a. Between each is connected by Bumps 13a, 13b, and 13c. 
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Thermo-cycle nature will be raised without changing the magnitude of a chip 11. What is carried out is 
proposed (). [ "VLSI ] CHIP INTERCONNECTION TECHNOLOGY USING STACKED SOLDER BUNPS" 
IMC 1998 Proceedings, Tokyo, and May25- 27 and 1988. As this support substrate 14 is shown in the 
top view of this drawing b, the pad 17 is formed in the periphery section so that the pad 12 of a chip 1 1 
and the pad 16 of the circuit board 15 may be countered. As shown in the expanded sectional view of 
the support substrate 14 of this drawing c, this pad 17 is formed on the bore 32 formed in the film 33 
made of resin used as the base material of the support substrate 14, and is having structure which 
covered the both sides of the metal layer 31 of Ti with copper 30. 
[0006] 

[Problem(s) to be Solved by the Invention] However, also in FC method which forms the support 
substrate 14 as mentioned above, since the pad 17 was formed only in the location corresponding to the 
electrode terminal prepared in the periphery section of a chip 11, the stress produced in a thermo-cycle 
trial according to the difference of the coefficient of thermal expansion of a chip 1 1 and the circuit 
board 15 concentrated on the bump of the periphery section, and it had the problem that dependability 
was inferior still more. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the support 
substrate of the semiconductor device of this invention It is arranged between the circuit board and the 
semiconductor device in which the electrode terminal was prepared along with the periphery section. In 
a front face, the electrode terminal of said semiconductor device, and the 1st electrode terminal 
connected through a projection electrode to the electrode terminal of said semiconductor device, and 
the location which counters It is the support substrate which has the electrode terminal which flowed 
with said 1st electrode terminal in the rear face, and was prepared in said circuit board through other 
projection electrodes, and the 2nd electrode terminal connected. Said 2nd electrode terminal is arranged 
also in the location inside said 1st electrode terminal so that one of the 2nd electrode terminal arranged 
at the rear face of said substrate at least may not counter with said 1st electrode terminal. 
[0008] 

[Function] With this configuration, the stress produced in a chip or a wiring substrate according to the 
difference of a coefficient of thermal expansion is distributed by the bump who distributed all over the 
chip occupied area of a support substrate, and has been stationed. For this reason, compared with what 
has stationed the bump in the periphery section, the stress produced by each bump becomes small, and 
that dependability improves by leaps and bounds in a thermo-cycle trial. 
[0009] 

[Example] The example of this invention is explained below, referring to a drawing. Drawing 1 shows the 
top view of the support substrate of the semi-conductor in the 1st example of this invention. In drawing, 
the support substrate 14 forms the pad 21 to which a bump is connected so that the pad of a chip may 
be countered at the periphery section of the front face of a base material 10, and it comes to form the 
pad 22 for connecting with the circuit board 15 through a bump in the rear face of a base material 10 in 
a grid pattern. Drawing 3 shows the A-A cross section of drawing 1 , and the pad 21 and the pad 22 
have flowed through it electrically inside the support substrate 14, it prepares beforehand the bore for 
forming the conductive layer 24 which forms each pad 21 and 22 in a base material 10, and he is trying 
to form the support substrate 14 there by lamination etc. 

[0010] Moreover, the mounting approach connects the pad 21 of the chip 1 1 with which bump 13a was 
formed first, and the support substrate 14, as shown in drawing 2 , and after it subsequently forms bump 
13b in the pad 22 of the rear face of the support substrate 14 in a grid pattern, respectively, it connects 
it with the circuit board 15. In addition, the module which forms the bump ingredient in circuit board top 
15 beforehand besides the mounting approach described previously, and connected the chip 11 to the 
support substrate 14 may be installed, a module and the circuit board 15 may be connected with heating, 
Bumps 13a and 13b are further formed on the support substrate 14, and the chip and support substrate 
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14 and the circuit board 15 may be connected by package by approaches, such as heating after 
alignment. 

[001 1] Since bump 13b will be arranged in a grid pattern, the stress produced between a chip 1 1 and the 
circuit board 15 can be distributed and spacing of a chip 1 1 and the circuit board 14 can be extended, 
the effect of stress decreases [ if such a support substrate 14 is used, ] further. Thus, compared with 
what formed the bump only in the periphery section between a support substrate and the circuit board, 
fracture of the bump by stress etc. decreases and the reliable FC mounting approach is acquired. 
[0012] Moreover, between the support substrate 14 and the circuit board 15, the pad 22 of the support 
substrate 14 and the pad of the circuit board 15 as shown in drawing 4 , and the 2nd support substrate 
19 in which the pad 33 was formed in the location which counters may be made to be able to intervene, 
spacing of a chip 1 1 and the circuit board 1 5 can be further extended using a majority of these support 
substrates, and dependability can also be raised further. 

[0013] Now, according to the above-mentioned support substrate 14, the pad of a pad 22 and they, and 
the circuit board 15 that counters can be formed more greatly than the conventional thing by arranging 
pad 13b at the whole rear face of the support substrate 14. Therefore, positioning with the support 
substrate 14 at the time of mounting and the circuit board 15 can be made easier than the conventional 
thing. 

[0014] Drawing 5 shows the 2nd example of this invention, in the 1st above-mentioned example, since 
said conductive layer 24 comes out further and is formed, it cannot arrange a pad 22 just under a pad 
21, and cannot necessarily utilize the rear face of the support substrate 14 effectively. What is 
necessary is to form the conductive layer of a pad 21, and the conductive layer of a pad 22 in the 
support substrate 14 two-layer, and just to make it the configuration which makes it flow through 
between vertical conductive layers, as shown in this drawing c of the B-B cross section in order to 
arrange a pad 22 also just under a pad 21, as shown in drawing 5 a. What is necessary is just to carry 
out to connection between vertical conductive layers by known approach like plating. 
[0015] Since spacing between each pad can moreover also make a pad 22 large greatly, moreover, the 
support substrate 1 4 formed as mentioned above can also open and arrange greatly the pad 1 6 of 
Bengbu 13b or the circuit board 15 for spacing, as shown in the sectional view of the circuit apparatus 
of this drawing b. For this reason, when the alignment of the circuit board 15 and the support substrate 
14 becomes easy and uses the ceramic substrate using a green sheet method as the circuit board 
especially, it can cover completely that the location of the pad of the circuit board 1 5 by green sheet 
contraction dispersion at the time of baking varies, and it becomes possible to suppress extremely the 
fall of the yield by the alignment at the time of mounting. 

[0016] Moreover, the support substrate 14 in this example can divert the test equipment and the facility 
which are used for mounting with the usual tape career method, and can raise continuation productivity. 
That is, if the support substrate 14 is formed succeeding the film 5 of the shape of a tape which has 
flexibility as shown in drawing 6 , as shown in drawing 7 , the mass production called reel tow reel will be 
attained. In drawing 6 , 2 is an electrode for a trial which flows in a pad 21, and a broken line 3 is the 
dimension of a chip 1 1 . At the time of mounting of a chip 1 1 , after supplying the film 5 with which the 
constant width which formed the sprocket hole 4 continued from the supply reel 6 to a take up reel 7 
and connecting a chip 1 1 to a pad 21 through bump 13a in a work area W, the electrode 2 for a trial 
performs the trial after connection of a chip 1 1 . Only an excellent article is pierced by said chip 
appearance 3 after this process, and it connects with the circuit board 15. 

[0017] Thus, by forming the support substrate 14 and the electrode 2 for a trial in the shape of a tape, 
after connecting a chip 11 on the support substrate 14, a trial becomes possible as a module, and in-line 
inspection can be easily conducted now. Thereby, the mounting yield to the circuit board 15 can be 
raised by leaps and bounds, and the good mounting approach of workability is acquired. Moreover, the 
electrode 2 for a trial may be formed in the rear face or both sides of a film 5. 

[0018] In addition, in the above example, although the pad has been arranged in a grid pattern at the 
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rear face of a support substrate, the whole rear face of a support substrate is used effectively, and as 

long as it distributes the stress generated in a bump, you may make it other arrays. 

[0019] 

[Effect of the Invention] Since the support substrate of the semiconductor device of this invention 
distributed all over the support substrate and has arranged the pad for connecting with the circuit board 
through a bump as mentioned above, the deformation and stress which are produced according to the 
difference of a coefficient of thermal expansion with the circuit board become remarkably small. For this 
reason, a circuit apparatus with the high dependability in a thermo cycle can be offered. Moreover, the 
magnitude of these pads is also large compared with the conventional thing, and positioning at the time 
of mounting can be performed easily, without being influenced by dispersion in the electrode location of 
the circuit board since spacing can moreover be opened and formed. Furthermore, a mass production by 
the reel tow reel can also raise the mounting yield by conducting the performance test of a chip, where 
it was possible and a chip is put on a support substrate. 

[0020] Moreover, if the electrode terminal of a support substrate or the electrode terminal of the circuit 
board, and 2nd at least one or more support substrates that prepared the electrode terminal in the 
location which counters are made to intervene between a support substrate and the circuit board and 
spacing of a chip and the circuit board is extended, a circuit apparatus with the still higher dependability 
over stress can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Perspective drawing of the support substrate of the semiconductor device in the 1st 
example of this invention 

[Drawing 2] The sectional view of the circuit apparatus which used the support substrate of the 
semiconductor device in this example 

[Drawing 3] The sectional view of the support substrate of the semiconductor device in this example 
[Drawing 4] The sectional view of the 2nd support substrate used for other circuit apparatus in this 
example 

[Drawing 5] (a) Perspective drawing of the support substrate of the semiconductor device in the 2nd 
example of this invention 

(b) The sectional view of the circuit apparatus which used the support substrate of the semiconductor 
device in this example 

(c) The sectional view of the support substrate of the semiconductor device in this example 
[Drawing 6] The top view of the support substrate of the semiconductor device in the example of others 
of this invention 
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[Drawing 7] The production process explanatory view in this example 
[Drawing 8] The sectional view of the conventional circuit apparatus 

[Drawing 9] (a) The sectional view of the circuit apparatus which used the support substrate of the 
conventional semiconductor device 

(b) The top view of the support substrate of the conventional semiconductor device 

(c) The expanded sectional view of this support substrate 
[Description of Notations] 

2 Electrode for Trial 
5 Tape-like Film 

1 1 Semiconductor Device 

12 Electrode Terminal 
13a Projection electrode 
13b Projection electrode 

1 4 Support Substrate 

1 5 Circuit Board 

1 6 Electrode Terminal 

19 2nd Support Substrate 

21 Electrode Terminal Which Countered Electrode of Semiconductor Device 

22 Electrode Terminal Arranged in a Grid Pattern 
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